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INTERNATIONAL PRELIMTWARY 

EXAMINATION REPORT international application No. PCT/GBOO/01 216 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

1-12 as originally filed 

Claims, No.: 

1-18 as received on 26/03/2001 with letter of 22/03/2001 

Drawings, sheets: 

1/5-5/5 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, sheets: 

5. H This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report,) 

see separate sheet 

6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, Inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-18 

No: Claims 

Inventive step (IS) Yes: Claims 1-18 

No: Claims 

Industrial applicability (lA) Yes: Claims 1-18 

No: Claims 



2, Citations and explanations 
see separate sheet 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
Industrial applicability; citations and explanations supporting such statement 

I A. The applicant has deleted t he following feature in claim 1 (the same applies 
for claim 3): 

input waveguide and upper waveguide into which input light can be coupled vertically in 
a manner controlled by an electrical signal. 

This feature is presented as essential in the disclosure of the invention, 
indispensable as such for the function of the invention in the light of the technical 
problem which it seeks to solve (page 1, lines 12). 

The deletion of this feature introduces subject-matter which extends beyond the content 
of the application as filed, contrary to Article 19(2)/Article 34(2)(b) PCT. 

B. The amendments filed with the letter dated 22.03.2001 introduce subject- 
matter which extends beyond the content of the application as filed, contrary to Article 
34(2)(b) PCT. The amendments concerned are the following: 

(1) "a second upper waveguide" 

(2) in the OFF state varying the refractive index profile of the input and output 
waveguides or of the first and second upper waveguide ; 

and (3) 

in the ON state varying the loss/ gain characteristics of the input and output 
waveguides. 

It is clear from the description (page 6, lines 10-13) that the light is coupled between 
the lower passive waveguide and a upper active waveguide (see also page 10, lines 
01-18) and that the carriers injection produces a change of refractive index and 
simultaneously a change in the loss/gain characteristic in the upper waveguide only 
and in the ON state only (page 6, lines 16-20 and page 4, lines 01-08) 
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II. Reference is made to the following document: 

D1 : MACIEJKO R ET AL: "ANALYSIS OF AN INGAASP/INP 

TWIN-OVERLAYED-WAVEGUIDE SWITCH" IEEE JOURNAL OF QUANTUM , vol. 30, 
no. 9, 1 September 1994 (1994-09-01), pages 2106-2113. 

Claims 1 , 3 and 5 relate to a switching device comprising, intersecting lower 
waveguides, and an upper waveguides arranged above the lower waveguide with a 
corner mirror located at the intersection. Such a device is known from D1. 

The device is further characterized by: in the ON state the refractive index of the 
upper waveguide is varied providing switching operation and simultaneously the 
loss/gain characteristic of the upper waveguide is varied. 

In the OFF state (bar state) the upper layer has a high absorption to the light guided in 
the lower waveguide thereby reducing crosstalk. 

Such a simultaneous action in a vertical switch is not derivable from D1 . 
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-14- 

CIAIMS 

1* A scheme of constructing an integrated 
optical crosspoint switch which provides minimum 
occupied substrate area, comprising: 

forming input and output optical waveguides 
intersecting each other, and 

forming, above the input waveguides leading to the 
intersection, upper waveguides into which input light 
can be coupled vertically in a manner controlled by an 
electrical or optical signal, and 

providing comer mirrors at the intersections, 
which penetrates the upper waveguides and reflects the 
light in the waveguide to a perpendicular direction, 
and 

forming, above the output waveguides leading away 
from the intersections, upper waveguides leading away 
from the corner mirror, from which light can be coupled 
vertically in a manner controlled by an electrical or 
optical signal, and 

controlling the optical mode distribution in the 
coupled waveguides to minimise the coupling length. 

2 . A design approach to minimise crosstalk level 
and increase the modulation depth in the crosspoint 
switches , comprising : 

varying the refractive index profile in the VCWS 
to realise switching function, and 

reducing the optical loss of, or introducing 
optical gain in the upper waveguide at "ON" state to 
enhance the switching, and/or 

increasing the optical loss of the upper waveguide 
at "OFF" state to suppress the stray signal level into 
the output . 

3. A switch structure as claimed in claim 1, 
which uses the design principle claimed in claim 2, 

4. A switch structure as claimed in claim 1 and 
3, in which the angle between the input and output 
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waveguides is 90 degrees, 

5. A switch structure as claimed in claim 1 and 

3, in which the angle between the input and output 
waveguides is not 90 degrees. 

6. A switch structure as claimed in claim 1, 3, 
4 and 5, in which the refractive index of the upper 
waveguide is changed during switching. 

7. A switch structure as claimed in claim 1, 3, 
4 and 5, in which the refractive index of the lower 
waveguide is changed during switching. 

8. A switch structure as claimed in claim 1, 3, 

4, 5, 6 and 7, in which the upper waveguide is of the 
same width as the lower waveguide . 

9. A switch structure as claimed in claim 1, 3, 
4, 5, 6 and 7, in which the upper waveguide is not of 
the same width as the lower waveguide, 

10. A switch structure as claimed in claim 1, 3, 
4, S, 6, 7, 8 and 9, in which the upper waveguide is of 
the same thickness as the lower waveguide. 

11. A switch structure as claimed in claim 1, 3, 
4, 5, 6, 7, 8 and 9, in which the upper waveguide is 
not of the same thickness as the lower waveguide. 

12. An array of switches, interconnected or not, 
consisting of individual switches which are as claimed 
in claim 1, 3, 4, 5, 6, 7, 8, 9, 10 and 11. 

13. An array of switches, as claimed in claim 12, 
with tapered input /output waveguide ends to enhance 
coupling between the array and optical fibre. 

14 . An individual switch or an array of switches 
as claimed in any of the preceding claims, wherein the 
sxibstrate material is substantially planar. 

15 . An individual switch or an array of switches 
as claimed in any of the preceding claims, wherein the 
upper and the lower waveguides are terminated by end 
facets that are not perpendicular to the waveguide 
axis . 
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-IS- 
IS . An individual switch or an array of switches 
as claimed in any of the preceding claims, wherein the 
substrate and/or waveguide material (s) are one of the 
following: a semiconductor, a silica-based material, a 
polymer , 
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(54) Title: AN OPTICAL CROSSPOINT SWITCH USING VERTICALLY COUPLED WAVEGUIDE STOUCTURE 
(57) Abstract 

An optical crosspoint switch 
structure is disclosed. The switch 
permits light signals to be diverted 
from any arbitrary number of input 
ports to any or several of an arbitrary 
number of output ports. The switch 
consists of two groups of intercepting 
optical waveguides formed on a pla- 
nar substrate, which are the input and 
output waveguides respectively. At 
each intersection, another waveguide 
is formed above the input and out- 
put waveguides. Optical coupling be- 
tween this upper waveguide and the 
input/output waveguides is controlled 
by an electrical or optical signal. The 
upper waveguide has a comer mir- 
ror at the intersection. When the 
control signal allows, light couples 
from the input waveguide to the up- 
per waveguide. After being reflected 
by the comer mirror, the light couples 
from the upper waveguide into the 
output waveguide. The upper wave- 
guide incorporates the active switch- 
ing element Allowing high modula- 
tion depth and low crosstalk level. 
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B X I Obs rvations wh re c rtain claims w r f und uns archable (Continuation of item 1 of first sheet) 

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) tor the following reasons: 
1 . I I Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



I X I QaimsNos.: 2,3 

because they relate to parts of the Intemational Application that do not comply with the prescribed requirements to such 
an extent that no meaningful Intemational Search can be carried out, specifically: 

see FURTHER INFORMATION sheet PCT/ISA/210 



3. [ I Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4<a). 

B X II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 
This Intemational Searching Authority found multiple Inventions in this intemational application, as follows: 



^ * n ^.^L? 3."'''^^^**'^°'^ ""^'^ ^'"^'y applicant, this Intemational Search Report covers all 

* ' searchable claims. 



2- n ^^y^l^^^^fl^^"^ searched without effort justifying an additional fee. this Authority did not invite payment 



^' EH ^ required additional search fees were timely paid by the applicant, this Intemational Search Report 
' covers only those claims for which fees were paid, specifically claims Nos.: 



^- CH 1°;®3"il^ additional se^h fees were timely paid by the applicant. Consequently, this Intemational Search Report is 
restncted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest 



I I The additional search fees were accompanied by the applicant's protest 
I I No protest accompanied the payment of additional search fees. 
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



Continuation of Box 1.2 
Claims Nos. : 2,3 



Present claims 2 and 3 relate to a method (design approach) and 
apparatus (switch ) defined by reference to a desirable characteristic 
(minimise crosstalk and increase the modulation depth) using three 
(different) desirable results i.e. 1) reducing the optical loss or 2) 
introducing optical gain in the upper waveguide and/or 3) increasing the 
optical loss of the upper waveguide. 

An attempt is made to define the method/apparatus by reference to a 
result to be achieved (reducing (or increasing ) the optical loss). This 
lack of clarity in the present case is such as to render a meaningful 
search over the whole of the claimed scope impossible. 

Independent of the above reasoning, the claims also lack unity. Claims 2 
and 3 relate to all method and apparatus having a vertically coupled 
waveguide whereas claim 1 relate to a vertically coupled waveguide 
structure having corner mirror at the Intersection. 

Consequently, the search has been carried out for those parts of the 
claims which appear to be clear, and so linked as to form a single 
general Inventive concept, namely those parts relating to the 
methods/apparatus defined by claims 1, 4-16 (as far as depending from 
claim 1 ). 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 



PATENT COOPERATION TREATY 

PCT 





INTERNATIONAL SEARCH REPORT 

(PCT ArticI 1 8 and Rules 43 and 44) 



Applicant's or agent's file reference 

HL71321/001/CIV 


FOR FURTHER ®®® Notification of Transmittal of International Search Report 
_ ^ , (Form PCT/ISA/220) as well as, where applicable, item 5 below. 

ACTION 


International application No. 

PCT/GB 00/01216 


International filing date (day/month/year) 

30/03/2000 


(Earliest) Priority Date (day/month/year) 

31/03/1999 


Applicant 

UNIVERSITY OF BRISTOL 



This Intemational Search Report has been prepared by this International Searching Authority and is transmitted to the applicant , 
according to Article 1 8, A copy is being transmitted to the Intemational Bureau. *^ 

This intemational Search Report consists of a total of 4 sheets. 

I X I It is also accompanied by a copy of each prior art document cited in this report. 



1 . Basis of the report 

a. With regard to the language, the intemational search was carried out on the basis of the intemational application in the 
language in which it was filed, unless otherwise indicated under this item. 

I the intemational search was carried out on the basis of a translation of the intemational application fumished to this 

Authority (Rule 23.1 (b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the intemational search 
was carried out on the basis of the sequence listing : 

I I contained in the intemational application in written form. 

filed together with the intemational application in computer readable form, 
fumished subsequently to this Authority in written form, 
fumished subsequently to this Authority in computer readble form. 



□ 
□ 
□ 
□ 



the statement that the subsequently fumished written sequence listing does not go beyond the disclosure in the 
international application as filed has been fumished. 

I I the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
fumished 



2. 
3. 



[X] Certain claims were found unsearchable (See Box I). 
I I Unity of invention is lacking (see Box II). 



4. With regard to the title, 

Pr| the text is approved as submitted by the applicant. 
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